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Description 

FIELD OFTHE iNVErfTION 

5 [0001] The present invention relates to a transdermal preparation, and more specifically, relates to a transdermal 
preparation with Improved skin permeability, which contains higherconcentration of hydrophfllc or salt-form drug. 

BACKGROUND OF THE INVENTION 

10 [0OO2J Recently, development Of new drug delivery system starts to be spotlighted and occupies the majority of 
pharmaceutical sciences. Objective of the development of drug delivery system is to provide effectiveness and safety 
of drug administration and patient convenience. Among The various drug delivery systems, the development of transder- 
mal drug delivery system based on change of administration route plays a leading role. Preparations based on the 
transdermaJ drug delivery system using, as a main component, drugs such as nitroglycerin, tsoeorbide dinitrate, os- 
tradlol, scopolamine, donidine, nicotine, testosterone, fentanyl, tulobuterol etc., have been developed and marketed, 
and studies on the transdermal drug delivery system using other drugs have been extensively conducted. 
[0003] Such a transdermal drug del ivery system has tots of advantages compared to conventional oraJ administration 
or injection. For example, orally administered drug is absorbed in gastrointestinal tract and before entering systemic 
Circulation, converted to inactive metabolite due to first-pass effect by which drug Is metabolized by enzymes in Ijver, 

20 resulting in reduction of efficacy. In particular, nonsteroidal anti-inflammatory drugs, upon oral administration, frequently 
cause gastric disorder, but by transdermal administration, the first-pass effect can be avoided and the degree and 
occurrence of gastric disorder can be reduced. Further in the case of the transdermal drug delivery system, blood level 
of drug can be maintained at constant level for a long time, therefore adverse effect, such as it appears in case of oral 
dosage or injection due to excessively high blood level of drug immediately afterthe administration, can be prevented, 

99 and for the drug that should be administered frequently owing to Its short half life, its administration frequency can be 
reduced. Furthermore, transdermal drug delivery system has an additional advantage that application can be instantly 
stopped when adverse effect occurs. 

[0004] However, skin covering the surface of body functions as a barrier to introduction of external substance into 
body, thus In drug permeation process, as skin itself acts as rate-llmttlng step, permeability of drug cannot but be 
3Q restricted. Therefore, except extremely small number of drugs such as scopolamine and nitroglycerin, in most of the 
drugs, percutaneous absorption of an amount of the drug enough for exhibition of pharmacological effect is difficult. 
Further, ft \s known that hydrophllle or salt-form drug is difficult to be absorbed through skin due to its high polarity, 
compared to general drugs. 

[0005] To overcome this probJem, a method of Increasing the amount of drug partitioned into skin from transdermal 
35 drug delivery system by raising drug concentration within the transdermal drug delivery system, a method of hydrating 
the skin by using material with low moisture permeation to prevent release of sweat or moisture, a method of using 
permeation enhancers which reduce the barrier function against external substance and a method of using ultrasound 
or electric current have been suggested and extensively studied. 

[0006] On the other hand, with regard to drugs applied to transdermal preparation, hydrophllle or salt-form drugs 
46 have no good compatibility with adhesive base and show Inferior skin permeation relative to hydrophobic or base drug, 
thus hydrophobic or base drugs have been mainly used. 

[0007] However, the reason of converting drug into salt form lies in solubilization of drug with very low solubility, 
masking of bad taste and smell, solidification of liquid drug or improvement of drug stability. Therefore, in case of base 
drug with bad smell or low stability, It Is difficult to develop transdermal drug delivery system. 
[0008] In addition, adhesive* generally used for transdermal medication and patch should have adhesive property 
enough for attachment of the preparation to skin for a long time. As a platform, acryl, rubber or silicone pressure- 
sensitive adhesive can be enumerated. Among them, rubber and silicone adhesive are basically hydrophobic compared 
to acrylic adhesive, thus as an adhesive for hydrophllle or sett-form drug, acrylic adhesive is suitable. 
[00091 However, amohg the acrylic adhesives, in case of nearly hydrophllle, ©mulsron-type acrylic adheslves, mixing 
so with excessive amount of salt-form drug breaks emulsion state, causing precipitation of adhesive. Therefore, ft is difficult 
to allow sufficient amountofdrugfor exhibition of Itepharmacological effectto be loaded, leading to difficulty in preparing 
transdermal patch. 

[0010] Forthe purpose of resolving the problem as described above, attempt of adding solubilizer such as polyeth- 
ylene glycol, glycerin, or of Introducing hydrophllle polyvinylpyrrolidone into acrylic adhesive has been made to allow 

6 hydrophffic or salt form drug to be loaded In adhesive layer For example, the following patents can be enumerated. 
[0011] US Patent Mo. 5,252,588 describes that eperisone, tolperison© or salt thereof Is formulated into transdermal 
preparation by using acrylic adhesive to which polyvinylpyrrolidone Was introduced and by adding cross-linked poly- 
vinylpyrrolidone. 



2 



PAGE 6/18 1 RCVD AT 7/7/2009 6:11:17 PM [Eastern Daylight Time] 1 3VR:USPTMFXRF«6/10 * DNISOTOO 1 CSID: 1 DURATION (mm-ss):05-32 



JUL 7.2009 3:1 1 PM FOLEY 8587926773 NO. 8957 P. 

EP 1 163 902 A2 

10012] Japanese Patent Laid-open JP7145043A discloses preparation of transdermal patch of a salt of guanabenz 
find guanfacrne by using N-vinyl-2-pyrrolidone, which is one kind of monomer of acrylic resin, and by adding pofy 
(ethylene glycol) and polyvinylpyrrolidone. 

[0013] International Patent Laid-open WO20O006659A1 Is characterized in that drug showing high skin permeability 
5 in the presence of moisture Is administered via transdermal route by allowing acrylic adhesive to contain liquid sub- 
stance of polyhydric alcohol such as glycerin, propylene glycol, 1 ,3-butylene glycol, digfycerine, dipropylene glycol, 
1 ,2,6-hexanetriol, sorbitol, polyethylene glycol and pentaerythritok 

[001 4] However, simple addition of solublllzers causes change of properties of acrylic adhesive, resulting in negative 
effect to skin adhesion. As most of the soJubHizers are hydrophilic, compatibility with acrylic adhesive is not good, thus 
70 ft is difficult to select adequate solubilizer. Additionally, excessive use of such solubiiizers might cause skin 1/ritetfon. 

SUMMARY OP THE INVENTION 

[0015] The inventors of the present Invention conducted extensive studies to develop transdermal preparation with 
is Improved skin permeation while including higher concentration of hydrophilic or salt form drug, and aa the result, com- 
pleted the present invention based on discovery that the said object can be accomplished by using, as an adhesive 
for the said preparation, acrylic adhesive having poly(ethylene oxide) or poly(ethyJ©ne oxide) monomethyl ether at side 
chain. 

[001 6] The objective ofthe present invention lies in providing transdermal preparation with improved skin permeation, 
20 which can contain higher concentration of hydrophilic or salt form drug, and guarantee drug stability within the prepa- 
ration. 

BRIEF DESCRIPTION OF THE DRAWINGS 
25 [0017] 

Fig. 1 shows release rate of salt-form drug from the preparations of Example 4 (•) and Comparative Examples 4-1 
(t) and 4-2 

Fig. 2 shows release rate of salt-form drugf rom the preparatione of Example 8 (•) and Comparative Examples B ». 

30 

DETAILED DESCRIPTION OF THE INVENTION 

[0018] The present Invention relates to transdermal preparation that can contain high concentration of hydrophttk? 
or salt form drug in adhesive, shows increased skin permeation of drug, and allows improved drug stability within the 
35 adhesive layer. That is, the present invention relates to transdermal preparation comprising drug to be absorbed through 
skin and adhesive that can contain the said drug, characterized in that the said drug Is hydrophilic or salt from, and 
the said adhesive is acrylic polymer having polyethylene oxide) (called polyethylene glycol) in case molecular weight 
Is below 10,000) or polyethylene oxide) monomethylether at side chain. 

[0019] The preparation of the present invention can further comprise solubilizerto Increase cfrug concentration within 
40 the adhesive layer. 

[0020] The preparation of the present invention can further comprise skin permeation enhancer to Improve akin 
permeation of drug within the adhesive layer. 

[0021] The feature as described above, other feature and gist of the present Invention will be obvious to a person 
skilled In the art by the detailed description of Invention as described below. 
<s [0022] The present invention is characterized by using acrylic adhesive having po|y(ethylene oxide) or polyethylene 
oxide) monomethyl ether at side chain to increase the content of hydrophilic or salt-form drug within base and tD raise 
skin permeation of drug, 

[0023] According to other aspect of the present invention, the concentration of hydrophilic or salt-form drug In 
transdermal preparation can be Increased by adding solubiiizers for the acryllo adhesive. In addition, skin permeation 
so enhancers can be further contained to Improve drug permeation into the skin by Increasing partition of drug From 
transdermal preparation into skin or by reducing skin barrier function. 

[0024] In general, hydrophilic or salt-form drugs have very high solubility to water. Accordingly, their solubility toward 
conventional acrylic edheslve is substantially low, leading to difficulty to allow sufficient amount of drug for exhibition 
of pharmacological effect to be contained In acrylic adhesive layer. To overcome such limitation, tho Inventors of the 
95 present invention used acrylic adhesive where monomer having hydrophilic poly(ethyiene oxide) or poly(ethylene ox- 
ide) monom&thyl ether was introduced, thereby to Increase skin permeation by Improving the solubility oT the hydrophilic 
or salt-form drug toward acrylic adhesive. 

[0025] Conventional acrylic adhesive can be prepared by copolymerizatlon of monomer, For example, alkyl(meth) 
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acrylate monomer such as'methytmethacrylato, methylacrylate, ethyl acrylate, propylacrylate, Isopropytacryiate, buty- 
lacrylate, isobutylacrylate, t«butylacrylale, butylmethacrylate, isobutylmethacrylate, t-butylmechacrylate, 2-ethylhexy- 
lacryiate and glyeidyimethy lacrylate; hydroxyl monomer such as bydroxyethylacrylato and hydroxypropylacrylate; car- 
boxy) monomer such as acrylic acid and methacrylic acich, or monomer such as vinyl acetate. 
* [0026] The acrylic adhesive according to the present Invention can be prepared by copolymerization of the monomer 
as described above in conjunction with monomer providing poly(ethvlene oxide), for example, polyethylene oxide) 
monomethacrytate, polyethylene oxide) acrylate, or monomer providing poly(ethylene oxide) monomethyl ether, for 
example, polyethylene oxide) monomethyl ether monomethacryfate, or prepared by introducing poly{ethylene oxide) 
or polyethylene oxide) monomethyl other via a chemical reaction into already-prepared acrylic adhesive, which allows 
the adhesive to have poly(ethylene oxide) or polyethylene oxide) monomethyl ether at side chain . 
[0027] The molecular weight of polyethylene oxide) or polyethylene oxide) monomethyl ether supplied by the said 
monomer and thai of poly(ethylene oxide) or polyethylene oxrde) monomethyl ether Introduced into side chain, are In 
a range of 1 or>30000, preferably 400-5000, respectively. The amount of polyethylene oxide) or polyethylene oxide) 
monomethyl ether in the final product polymeris, againstthe total weight of polymer. In a range of 0.01-50%, preferably 
0.05-30% by weight. 

[0028] The polymer having, as a sidechatn, pory(ethytene oxide) orpoly(ethylene oxide) monomethyl ether according 
to the present invention can be obtained by polymerizing at a time, in adequate ratio, polyethylene oxide) monometh- 
acrylate, polyethylene oxide) acrylate or polyethylene oxide) monomethyl ether monomethacrylate, which is provided 
as a monomer, and conventional aery lates as described above. Or it can be prepared by Introduction of polyethylene 
oxide) or polyethylene oxide) monomethyl ether into already-prepared acrylic adhesive. 

[0029] As a hydrophilic or salt-form drug that can be incorporated Into the transdermal preparation of the present 
invention, sodium, potassium or diethylammonlum saft of diclofenac, amfenac, aceclofenac or alclofenac; ketorolac 
tromethamine; hydrochloride, phosphate or methanesulfonate salt of eperleone or tolperisone; oxybutynin chloride; 
hydrochloride, hydrobromate, lumarate, succinate or tartrate salt of diphenhydramine, ketotifen, doxyiamlne, promet- 
25 hazine or traneprazlne; hydrochloride or sulfate salt of tulobuterol, clenbuterol, procaterol or terbutaline; acetate, suc- 
cinate, valerate or disodium phoepete salt of hydrocortisone, dexamethasone Dr betamethasone; hydrochloride salt of 
ondansetron, granisetron or ramdsetron can be enumerated, blut not limited to them. 

[0030] The amount of these drugs in the preparation can be In a range Of 1-50% by weight based on the total weight 
of acrylic adhesive layer, preferably 1 -40%, more preferably 2-30% by weight. 
90 [0031 J In transdermal preparation, which delivers drug through normal skin, the drug should have compatibility with 
adhesive polymer In addition, a large amount of drug should be able to be delivered to the skin by migratlbn ot drug 
from the preparation Into skin and then the migrated drug should enters the systemic circulation via skin permeation. 
Only If It Is that way, the desired efficacy can be exhibited. 

[0032] As the skin, which is surface of body, acts as a barrier against introduction of external pathogen or toxic 
9s substance Into body as described above, limiting permeation or delivery of drug. Thus, preparation based on transder- 
mal drug delivery system frequency uses skin permeation enhancers to Increase akin permeation, In particular, per- 
meation through stratum comeum, the upper most barrier to introduction of external substance. 
[0033} The skin permeation enhancers used in conventional transdermal drug delivery system were usually selected 
based on search for substance that Improves skin permeability only for a drug. Thus, in real preparation, such selected 
40 skin permeation enhancer shows no good compatibility with adhesive polymer, or when applied to preparation using 
transdermal system, frequently fails to exhibit the desired effect, though the effect Is exhibited in liquid vehicle upon 
mixing with drug. 

[0034] Therefore, to develop more effective transdermal drug delivery system for hydrophilic or salt-form drug, the 
present invention uses a solubllJzer that increases solubility of hydrophilic or salt form drug toward polymer adhesive 
*5 to enable larger amount of hydrophilic or salt form drug to be solubilfced ih polymeric adhesive and a skin permeation 
enhancerthat stimulates the migration toward skin and the skin permeation of hydrophilic or salt form drug, alternatively 
or in combination of them, thereby providing preparalion with far superior skin permeation compared to conventional 
preparation. 

[0035] As an example of the solubfllzer for adhesive layer of hydrophilic or salt-form drug as described above, distilled 
so water, ethanol, teopropanol, propylene glycol, glycerin, polyethylene gIycol) (ln particular, polyethylene glycol) of mo- 
lecular weight of 200-2000), ethoxydiglycol, dimethylsuiroxfdesan be enumerated and these can be used In a range 
of 0,5-50 % by weight based on adhesive layer, preferably 1-30% by weight. 

[0036] In addition, as an example of skin permeation enhancerthat improves skin permeability of hydrophilic or salt 
form drug; by decreasing barrier function of the skin, higher fatty acids such as lauric acid and oleic acid; higher alcohols 
55 such as lauryl aicohol and oleyl alcohol; higher fatty add esters such as isopropyl myrlstate; fatty acid esters of glycerin 
such as glycerol monolaurate and glycerol monooleato; fatty acid ethers of polyethylene glycol) such as poryoxyeth- 
ylene(2) lauryl ether and polyoxyethylene(2) oleyl ether; fatty acid esters of polyethylene glycol) such as polyethylene 
glycol) laurate; fatty add ethers of propylene glycol such as propylene glycol lauryl ether; fatty acid este* of propylene 



4 



PAGE 8/18 * RCVD AT 7/7/2009 6:1 1 :17 PN1 [Eastern DayOght Time] 1 SVR:USPTO«EFXRF-6i10 * DNiS:2738300 % CSID: * DURATION (mm-ss):05-32 



JUL, 7.2009 3:12PM FOLEY 8587926773 



EP1 103 902 A2 

glycol such as propylene glycol monoiaurate and propylene glycol monooleate; sorbltan fatty acid esters such as sorb- 
itan monoiaurate and soibrtan monooleate; poly(ethylene glycol) sorbrtan fatty acid esters such as poly (ethylene glycol) 
sorbltan monolaurate; terpenes such as menthol, menthol derivative and limonene; sulfoxides such as dimethyl sul- 
foxide and dodecyl sulfoxide; pyrrolidones such as N-methyl-Z-pyrrolidone; amides such as lauryf diethanolamfde; and 

s N-hydroxy methyl lactate, sorbitol, urea, squalen©, olive oil, mineral oil and Its derivative can be enumerated, and these 
can be used in a rang© of 0-5-50% by weight based on adhesive layer, preferably 1-30% by weight. 
[0037] The transdermal preparation according to the present invention can be formulated into patch, plaster, tape, 
poultice, etc., and the preparation meihods for the each formulation are known to a person skilled in the art 
[Q03BJ For example, in case of patch, generally, backing material Is used to prated the preparation, and skin per- 

70 meation, adhesion and appearance can be controlled to some degree by using additional backing material. As the 
backing material used in the present Invention, any backing material used in conventional transdermal system can be 
used. For example, material with high air and moisture permeability such as non-woven fabric, cotton fabric and woven 
fabric, or mono-layer film or laminated film of poly(ethylane terephthalate), polyurethane, polyethylene, polypropylene, 
ethylene vinyl acetate, aluminum-treated polyethylene, etc. can be used. If necessary, non-woven fabric or cotton fabric 

w can be ussd In laminated form along wtth plastic film, which does not have moisture permeability, 

[0039] In the below, the present Invention Is more specifically explained by Referential Example, Comparative Ex- 
ample and Example, but the present invention Is not limited by these Referential Example, Comparative Example and 
Example. 

20 Referential Example 1 

(A) Preparation of acrylic edheslve-1 (Comparison) 

[0040J 2-ethylhexylaerylate 40 weight part, acrylic acid 6 weight part, methylmethacrytata 20 welghtpart, vinyl acetate 
& 34 weight part, benzoyl peroxide (BPO) 1 .0 weight pan and ethyl acetate 1 00 weight part were added to a reacilon 
vessel wtth reflux condenser and stirrer, and polymerization was conducted with slow stirring under nitrogen atmos- 
phere at 60°C. To regulate polymerization degree, ethyl acetate 100 weight part was slowly added to the reaction 
mixture during the polymerization and the reaction was conducted for 9 hours. At this time, the polymerization degree 
was at least 99.9%. Self-cross linking product was Obtained by adding aluminum acetyl acetonate to the polymerization 
so product under stirring (200 rpm). Adequate amoum of ethyl acetate was added to the polymer solution obtained to 
make the solid content to be about 40% by weight. As the result, as an acrylic adhesive, copolymer consisting of 
ethylhexylacrylate. acrylic acid, methylmethacrylate and vlnyiacetate was obtained, 

(B) Preparation of acrylic adhesive-2 (Comparison) 

as 

[0041] 2-ethylhexylaaylata 97.4 weight part, methacrytic acid £.5 weight part, polyethylene glycol) dimethacrylate 
0.1 Weight part, benzoyl peroxide 1 .0 weight part and ethyl acetate' 1 00 weight part were added to a reaction vessel 
with reflux condenser and stirrer, and polymerization was conducted with slow stirring under nitrogen atmosphere at 
60°C. To regulate polymerization degree, ethyl acetate 100 weight part was slowly added to the reaction mixture during 
40 the polymerlzetlon and the reaction was conducted for 9 hours. At thl6 tfme, the polymerization degree was at least 
99.9%. The resulting mbcture was adjusted with addition of ejhyl acetate so as to make the solid content to be about 
40% by weight. As the result, as an acrylic adhesive, copolymer consisting of 2-ethylhexylacrylate, methacrylate and 
polyethylene gfycol) dlmethaerylate was obtained 

« (c) Preparation of acrylic adhesivo-3 (Comparison) 

• 

[0042] Under the same condition as described in the above Reference Example 1(B), 2-elhylhexylacrylate B5 weighl 
part, vlnylpynrolidone 15 weight part and benzoyl peroxide 0.1 weight part ware copolymeriied by addition of etnyl 
acetate. At this time, the polymerization degree was at least 89.9%. Adequate amount ot ethyl acetate was added to 
60 the polymer solution obtained to make the solid content to be about 40% by weight. As the result, as an acrylic adhesive, 
copolymer consisting of 2*ethylhexylecrylate end vinylpyrrolidone was obtained. 

(D) Preparation of acrylic adhesive^ fThe Present Invention) 

55 [0043] Under the same, condition as described in the above Referential Example 1 (B), 2-ethylhexylacryiate 65 weight 
part, polyethylene glyeol)(400) monomethacrylate 6 weight part (the figure within the parenthesis means the molecular 
weight of poly(ethylene glycol), and same In the below), buiytacrylate 20 weight part, methyfmethacryiate 10 weight 
part and benzoyl peroxide 0. 1 weight part were copolymerized by addition of ethyl acetate. At this time, polymerization 



5 



NO. 8957 P. 



PAGE 9/18 * RCVD AT 7/7/2009 6:11:17 PHI [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/10 ' DNIS:27M300 1 CSID: 4 DURATION (mm-ss):05-32 



JUL 7.2009 3:1 2PM FOLEY 8587926773 



NO. 8957 P. 10/18 



EP 1163 902 A2 



degree i was at lea* 99.9%. Adequate amount of ethyl acetate was added to the polymer solution obtained to make 
the solid content to be about 40% by weight In this way, acrylic adhesive having pdly(ethylone oxide) as a side chain 
was obtained. 



10 



(E) Preparation of acrylic adheeive-5 (The Present Invention) 

[0044] Except for using polyethylene gtycol)(1 000) monomethacrylate instead of polyethylene glyeol){400) mono- 
methacrylate. It was prepared according to the procedure employed in the Reference Example 1(D). At this time 
poiymerfcabon degree was at least 99.9%. Adequate amount of ethyl acetate was added to the polymer solution ob^ 
tainsd to make the solid content to be about 40% by weight. As the result, acrylic adhesrve having poty f ethylene oxide) 
as a side chain was obtained. 



(F) Preparation of acrylic adhesfve-6 (The Present Invention) 

* [0045] 2^thyfhexylacrylate 60 weight part, polyethylene glycol)(400) acrylate 1 0 weight part, hydroxyethylaorylate 
5 weight part, methylmethacrylate 1 0 weight part, acrylic acid 5 weight part, vinyl acetate 1 0 weight part and benzoyl 
peroxide 0.1 weight part were copolymerizsd by addition of ethyl acetate under the same condition as described in the 
Referential Example 1 (D). Atthistime, the polymerization degree was at least 99.9%. Adequate amount of ethyl acetate 
was added to the polymer solution obtained to make the solid content to be about 40% by weight. As the result acrylic 

20 adhesive having poly(ethylenB oxide) as a side chain was obralned. 

(G) Preparation of acrylic adhesrve-7 (The Present Invention) 

[0046] 2-ethylhexylacrylate 50 weight part, polyethylene glyool)(400) monomethylether monomethacrylate 10 
& weight part, bvtylacryiate 15 weight part, methyfmethacrylale 1 0 weight part, vinyl acetate 5 weight part, acrylic acid 
5 weight part, hydroxyethylacrylateS weight part and benzoyl peroxide 0.1 weight part were oopolymsrlzed by addition 
of ethyl acetate under the ©ame condition as described In the Referential Example 1 (D). At thfe uVne, the polymerization 
degree wae at least 99.9%. Adequate amount of ethyl acetate was added to the polymer solution obtained to make 
the solid content to be about 40% by weight. As the result, acrylic adhesive having polyethylene oxide) monomethyl 
50 ether as a side chain was obtained. 



(H) Preparation of acrylic adheslve-B (The Present Invention) 

[00471 Except for using polyethylene g!ycol)(1 000) monomethylether monomethacrylate instead of poly(ethy|ene 
& glycol)(400) monomethylether monomethacrylate, it was prepared according to the procedure employed In the Refer- 
ence Example 1(G). At this time, polymerization degree was at least 99.9%. Adequate amount of ethyl acetate was 
added to the polymer solution obtained to make the solid content to be about 40% by weight, in this way, acrylic 
adhesive having polyethylene oxide) monomethyl ether as a side chain was obtained. 

40 (I) Preparation Of acrylic adhesive-9 (The Present Invention) 

[0048] 2-BthylhQxylaorylate40 weight part, acrylic acid 6 weightpart, methylmethacrylate 20 weight part, vinyt acetate 
54 weight part benzoyl peroxide (BPO) 1.0 weight part and ethyl acetate 100 weight part were put into a reaction 
vessel with reflux condenser and stirrer, and pofymerizaticn was carried out with slow stirring under nitrogen atmos- 
phere at 60 P C. To regulate the polymerization degree* ethyl acetato 1 00 weight part was slowly added to the reaction 
mixture during the polymerization reaction and the reaction was carried out for 9 hours. The synthesis product was 
precipitated In excess amount of methanol and dried in vacuum oven at 60 B C for Z days. A! this time, the polymerization 
degree was at toast 99.9%. The synthesized acrylic adhesive 80 weight part, polyethylene $lycol)C400) monomethyl- 
ether 20 weight part, p-toluenesulfonic acid 0.3 Weight part, hydrochloric acid 0.6 weight part and tetrahydrofuranfTHF) 
so 200 weight part wore added to a reaction vessel with reflux condenser and stirrer, and the reaction wae conducted with 
stirring under nitrogen atmosphere at 1 O0*C for 1 6 hours. The synthesis product Was precipitated with excess amount 
of distilled water and dried in vacuum oven at 60°C for 2 days. Adequate amount of ethyl acetate was added to thus 
obtained polymer to allow solid content to be aboul 40% by weight, As the result, ecryllo adhesive with polyethylene 
oxfde) monomethyl eiher as a side chain was obtained. 

55 

Comparative Example 1-1 

[0O49J Diclofenac sodium 1 .0g was dissolved in 9.0g (dried weight) of acrylic adheslve-1 prepared in the Referential 
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Example 1 (A), coated on release liner so that tnicknoee after drying is to be about 1 Otym, and dried in oven at 80 C C 
for 20 min. Polyethylene film was laminated on this to prepare a patch. 

Comparative Example 1»2 

5 

I0O5O] Diclofenac sodium 2.0g and polyethylene glycol)(400) 1.0g were dissolved In 8.0g (dried weight) of acrylic 
adhesive- 1 prepared in the Referential Example 1 (A), coated on release liner so that thickness after drying is to be 
about 50>im, and dried In oven at 80°C for 20 min, Polyethylene trim was laminated on this to prepare a patch. 

10 Example 1 

[0051] Diclofenac sodium 2.0g was dissolved in S.Og (dried Weight) of acrylic adhesive-4 prepared in the Referential 
Example 1 (D), coated on release liner so thai thickness alter drying is to be about 50nm, and dried in oven at 80'C 
for 20 min. Polyethylene film was laminated on this to prepare a patch. 

15 

Comparative Example 2 

[0052] Ketorolac tromethamfne t.Sg, glycerin 1,Og and sorbitan monolaurate 0.5g were dissolved in 7.0g (dried 
weight) of acrylic adhesivo-2 prepared in the Referential Example 1 (B), coated oh release liner so that thickness after 
so drying is to be about 50jim, and dried In oven at 80*c for 20 min. Polyethylene film was laminated on this to prepare 
a patch. 

Example 2 

25 [0053] Ketorolac tromethamlne 2.0g, glycerin 1.0g and sorbitan monolaurate 0.5g were dissolved in 6.5g (dried 
weight) of acrylic adhesrve-5 prepared In the Referential Example 1 (E), coated on release liner so that thickness after 
drying Is to be about 40pm, and dried In oven at BO'C for 20 min. Polyethylene film waa raminaled on this to prepare 
a patch. 

30 Comparative Example 3 1 

[0054] Eperisone hydrochloride 1 .0g and polyplasdone |NF-10<8> (crosslinked polyvinylpyrrolidone) 0.5g were mixed 
with 8.5g(dried weight) of acrylic adheslve-S prepared in the Referential Example 1(C) to dissolve eperisone hydro- 
chloride, coated on release liner so that thickness after drying Is to be about 50 urn, and then dried in oven at 80 9 C 
35 for 20 min. As the result, polyplasdone INF-i 0® Is uniformly dispersed In Bne crystalline state within the adhesive layer, 
Polyethylene terephthalate) film was laminated on this to prepare a patch. 

Example 3 

[0055] Eperisone hydrochloride 1 .Og and distilled water 0.5g were dissolved in 8.5g (dried weight) of acrylic adhesive- 
4 prepared in the Referential Example 1 (D), coaled on release liner so that thickness after drying ts to be about SOfim, 
and dried In oven at 80°C for 20 mtn. Polyethylene terephthalate) film was laminated on this to prepare a patch. 

Comparative Example 4-1 

45 

[0056] Tolperison© hydrochloride O.Sg, ethoxydiglycol o.5g and polyplasdone INF-10® 0.5g were mixed with 8.5g 
(dried weight) of acrylic adhesrve-2 prepared in the Referential Example 1(B) to dissolve tolperisone hydrochloride, 
coated on release liner 30 that thickness after drying Is to be about 40 urn, and then dried in oven at 8D*C for 20 min. 
As the result, polyplasdone INF-10® ts uniformly dispersed in fine crystalline state within the adhesive layer. Poly 
50 (ethyfene terephthalate) f ilm was laminated on this to prepare a patch. 

Comparative Example 4-2 

[0057] Tolperisone hydrochloride 0.5g, ethoxydigtycol D.5g and polyplasdone INF-10® O.Sg were mixed with B.5g 
*9 (dried weight) Of acrylic adhesive-3 prepared In the Referential Example 1(C) to dissolve tolperisone hydrochloride, 
coated on release liner so that thickness after drying Is to be about 40 urn, and then dried In oven at 80 g C for 20 min. 
As the result, polyplasdone INF-10® la uniformly dispersed In fine ciystalline state within the adhesive layer. Poly 
(ethylene terephthalate) film was laminated on this to prepare a patch. 
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Examplej 

[0058] Tolperison hydrochloride O.Sg, ethoxydlglycol O.Sg and distilled water 0.5g were dissolved fn B.5g (dried 
weight) of acrylic adhesive-4 prepared In the Referential Example 1 (D), coated on release liner so that thickness after 
drying Is to bo aboul 40jim, and drfed in oven at BO'C for 20 min. Polyethylene terephthalate) film was laminated on 
this to prepare a patch. 

Comparative Example 5 

10059] Oxybutynin chloride 1 .5g, propylene glycol O.Sg ami lauryfdlethanot amide 0.5g were dissolved In 7.5g (dried 
weight) of acrylic adhesive-2 prepared in the Referential Example 1 (B), coated on release liner so that thickness after 
drying is to be about I50jun, and dried in oven at 80"C for 20 min. Polyurethane film was laminated on this to prepare 
a patch. 

Example 5 

[0060] Oxybutynin chloride 3.0g, propylene glycol O.Sg and lauryldiethanol amide 0.5g were dissolved in 6.0g (dried 
weight) of acrylic adhesrve-5 prepared in the Referential Example 1 (E), coated on release liner so that thickness after 
drying is to be about 75u.m, and dried in oven at 80*C for 20 min. Polyurethane film was laminated on this to prepare 
so a patch. 

Comparative Example 6 

[0061] Diphenhydramine hydrochloride 0.7g, glycerin 1.0g and N-methyl-2-pynrolidone 1 ,0g Were dissolved In 7.3g 
(dried weight) oF acrylic adhesive-2 prepared in the Referential Example 1 (B), coated on release liner so that thickness 
after drying is to be about 80u.m, and dried in oven at 80°Cfor 20 min. Polypropylene film was laminated on this to 
prepare a patch. 

Example 6 

[0062] Diphenhydramine hydrochloride 1 .5g, glycerin 1 .0g and N-methyi-2-pyrrolidone 1 .Og were dissolved in 6.5g 
(dried weight) of acrylic adheslve-6 prepared In the Referential Example 1 (F), coated on release liner so that thickness 
after drying is lo be about 40nm, and dried In oven at 80°C for 20 min. Polypropylene film was laminated on this to 
prepare a patch. 

Comparative Example 7 

[0063] Ketotlfen fumaraf e 1 .0g and dfrrathylsurfoxidc 1 .0g were dissolved in 8.0g (dried weight) of acrylic adhesive- 
1 prepared in the Referential Example 1 (A), coated on release liner so that thickness after drying Is to be about 90nm, 
40 and dried in oven at 80°C for 20 min. Polyethylene film was laminated on this to prepare a patch. 

Exampfe 7 

[0064] Ketottfen fumarate 1 .0g and dlmethyleu If oxide 1 .0g were dissolved in 8.0g (dried weight) of acrylic adhesive- 
45 7 prepared in the Referential Example 1 (G), coated on release liner so that thickness after drying is to be about 90um, 
and dried in oven at 80*C for 20 min. Polyethylene film was laminated on this to prepare a patch. 

Comparative Example 6 

so [0065] Doxylamfne succinate 0.3g, pory(ethylene gtycol)(400) 1 .Og and iaopropyl myristate 1 .Og were dissolved in 
7.7g (dried weight) of acrylic adhesive-2 prepared In the Referential Example 1(B), coated on release liner so that 
thickness after drying Is to be about 90jim, and dried In oven at 80°Cfor20 min. Polyethylene terephthalate) fjlm was 
laminated on this to prepare a patch. 

& Example 8 

[0066] Doxylamine succinate 0.6g, poly (ethylene glycol)(400) 1 .og and isopropyl myristate 1 .0g were dissolved In 
7.4g (dried Weight) of acrylic adheslve-B prepared in the Referenda! Example 1(H), coated on release liner so that 
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thickness after drying Is to be about 46fim, and dried in oven at BO*C for 20 min. Polyethylene terephthaJate) film was 
laminated on this to prepare a patch. 

Comparative Example 9 

5 

[G067] Promethazine hydrochloride 0.5g, propylene glycol O.Sg and polyoxyethylene(2) lauryl ather 1 Og ware dis- 
solved in a.Og (dried weight) of acrylic adhesive-1 prepared in the Referential Example 1(A), coated on release liner 
so that thickness after drying is to be about OOuin, and dried In oven at 80°C for 20 min. Polyethylene terephthalate) 

film was laminatad on this to nreriam a nsfnh 
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film was laminatad on this to prepare a patch. 
Example 9 



15 



20 



[006&] Promethazine hydrochloride 1 .Og, propylene glycol O.Sg and polyoxyethytane(2) lauryl aiher 1 .Og war© dis- 
solved in 7.5g (dried Weight) of acrylic adhesive^ prepared In the Referential Dcamplo 1(D), coated on release finer 
so that thickness after drying is to be about 40^m, and dried in oven at ao*C for 20 min. Poly(ethyJene terephthalate) 
film was laminated on this to prepare a patch. 

Comparative Example 10 

[0069] Trtmeprazine tartrate 1 .Og, othoxydlglycol 0.5g and sorbitan monolaurate 1 .Og were dissolved in 7.5g (dried 
weight) of acrylic adhesive-2 prepared in the Referential Example 1 (B), coated on release liner so that thickness after 
drying is to be about 1 0Oujn, and dried in oven at 60"C for 20 min. Polyurethane film was laminated on this to prepare 
a patch. 



29 Example 10 



[0070] Trtmeprazine tartrate 2.0g, ethoxydfgrycol 0.5g and sorbftan monolaurate 1 .Og were dissolved In 6.5g (dried 
weight) of acrylic adhesive-4 prepared in the Referential Example 1 (E), coated on release liner so that thickness af fer 
drying is to be about 50^, and dried in oven at B0 6 C for 20 min. Polyurethane film was laminated on this to prepare 
90 a patch. 



Comparative Example 11 



[0071 3 Tulobuterol hydrochloride Q£g and propylene glycol monolaurate 1 .0g were dissolved in 0.6g (dried weight) 
of acrylic adhesive-1 prepared in the Referential Example 1 (A), coated on release liner so that thickness after drying 
is to be about 40um, and dried In oven at B0*C for 20 min. Polyethylene film was laminated on this to prepare a patch. 

Example 11 

[0072] Tulobuterol hydrochloride 1 .0g and propylene glycol .monolaurate 1 .og were dissolved In 8.0g (dried weight) 
of acrylic adheslve-6 prepared In the Referential Example 1 (F), coated on release liner so mat thickness after drying 
is to be about 40jtm, and dried in oven at 60°C for 20 min. Polyethylene film was laminated on this to prepare a patch. 



Comparative Example 12 

43 

[0073] Except for using donbuterol hydrochloride instead of tulobuterol hydrochloride, a patch was prepared accord- 
ing to the procedure employed in the Comparative Exampte 11 . 

Example 12 

50 

[0074] Except for using clenbuterol hydrochloride instead of tulobuterol hydrochloride, a patch was prepared accord- 
ing to the procedure employed In the Example 11 . 

Comparative Example 13 

S3 

[0075] Hydrocortisone acetate 0.2g. pojyfethyiene glycol)(400) 0.5g and polyoxyethylene(2) lauryl ether 1 ,0g were 
dissolved In 8.3g (dried weight) of aeryiio adhesive-2 prepared In the Referential Example 1 (B). coated on release liner 
so that thickness after drying Is to bo about 60um, and dried in oven at 80°C for 20 min. Polypropylene film was 
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laminated on this to prepare a patch. 
Example ia 

* J0076] Hydrocortisone acetate 0,4g, polyethylene glycol)(400) O.Sg and polyoxyethylcnatf) lauryl other 1 .Og were 
dteBOived in 7.9g (dried weight) of acrylic adheslve.7 prepared in the Referential Example 1(G), coated on release liner 
so that thickness after drying is to be about 30um, and dried in oven at BO'C for 20 min. Polypropylene film was 
laminated on this to prepare a patch. 

10 Comparative Example 14 

[0077] Dexamethasone disodlum phosphate 0.3a,, glycerin 1 .Og and propylene glycol monolaurate 1 .Og wore dis- 
solved in 7.7g (dried weight) of acrylic adhesive-2 prepared in the Referential Example 1(B), coated on release liner 
80 that thickness after drying Is to bo about 80nm, and dried in oven at 80°C for 20 mln. Polyethylene terephthalate) 
15 film was laminated on this to prepare a patch. 

Example 14 

(0078] Dexamethasone dlaodium phosphate 0.6g, glycerin 1 k 0g and propylene glycol monolaurate 1 ,0g were dis- 
so solved in 7.4g (dried weight) of acrylic adheslve-8 prepared In the Referential Examplo 1 (H). coated on release liner 
so that thickness after drying Is to be about 40jim, and dried in oven at BO'C for 20 min. Poly (ethylene terephthalate) 
film was laminated on this to prepare a patch. 

Comparative Example 15 

[00791 Ondansetron hydrochloride o,8g, ethoxydiglycQl 1 .Og and polyoxyethytene(2) oleyl ether 1 .Og were dissolved 
In 7.2g (dried weight) of acrylic adhesive-1 prepared in the Referential Example 1 (A), coated on release liner so that 
thickness after drying is to be about 1 OQnm, and dried in oven at 80°C for 20 min. Polyethylene film was laminated on 
this to prepare a patch. 

30 

Exampto 15 

[0080] Ondansetron hydrochloride 1 .6g, ethoxydlglycol 1 ,0g and polyoxyethylene(2) oley lether 1 .Og wore dissolved 
In 6.4g (dried weight) of acrylic adhesivo-4 prepared in the Referential Example 1(D), coated on release liner so that 
3* thickness after drying Is to be about 50um, and dried In oven at BO'C For 20 mln. Polyethylene film was laminated on 
this to prepare a patch. 

Comparative Example 18 

40 [0081] GranJsetron hydrochloride 0,5g, poly(ethytene glycol)(1000) 1.0g and polyoxyethyiene(2) oleyt ether 1.0g 
were dissolved In 7.5g (dried weight) of acrylic adhesive-1 prepared in the Referential Example 1 (A), coated on release 
liner so that thickness after drying Is to be about 100um, and dried in oven at 80°C for 20 min. Poly(cthyfene tereph- 
thalate) film v/as laminated on this to prepare a patch. 

45 Example 16 

[00S2] Granieetron hydrochloride 1.0g, polyethylene glycol)(100o) 1,0g and poryoxyethylene(2) oleyl ether 1.0g 
ware dissolved In 7.0g (dried weight) of acrylic adhesJve-9 prepared in the Referential Example 1 (I), coated on release 
liner so that thickness after drying la to be abeutSOuJn, and dried in oven at 80°Cfor 20 mln. Poly(ethytene terephthalate) 
so film was laminated on thia to prepare a patch. 

Experimental Example 1: Transdermal parmeatlon teat 

[008S] In male guinea pig weighting 350g, the abdominal hair was cut by hair clipper and completely removed by 
55 Bhaver, and Pull skin o1 certain abdominal region was excised and frozen (-20 P C or below) until used. For experiment, 
It was thawed. 

[0084] The thawed skin was cut into ZX2 cm 8 , and the patch prepared In Comparative Example and Example was 
cut into 1 .5X 1 .5 cm 2 and was attached to stratum corneum. 



10 



PAGE 1 4/1 8 * RCVD AT 7/7/2009 6:11:17 PM [Eastern Daylight Time] " SVR:USPT0-EFXRF-6/1 0 * DNIS:2738300 * CSID: * DURATION ^im-ss):05-32 



JUL. 7.2009 3:13PM FOLEY 8587926773 NO. 8957 P. 15/18 

i EP 1 163 902 A2 

[0085J The skin was positioned within franz-type glass diffusion' cell so that the part to which paich was attached 
faces upward, and distilled water or buffer solution of adequate pH value was placed to the receptor depending on the 
kind of drugs, and the diffusion cell was maintained at 37*0. Receptor solution (buffer solution) was stirred with constant 
spaed (BOO rpm), At a pre-determlned time, aliquot of the receptor solution was taken, and the same amount of buffer 
s solution was refined. Concentration of permeated drug was determined by high pressure liquid chromatooraphy (HPLC) 
The test result is shown In Table 1. 



pablal] 



w 


Transdermal permeation of hydrophilic or salt-form drugs through guinea pig skin 




Patch No. 


Cumulative Permeated Amount for 24 hours fog/cm 2 ) 




Comparative Example 1-1 


95,5 ±10.3 




Comparative Example 1-2 


152.4 ±14.9 


15 


Example 1 


201,5 ±21.1 




Comparative Example 2 


43.1 ±BB 




Example 2 


77.8 ±17.4 


20 


Comparative Example 3 


11.6±3.4 




Example 3 


83.1 ±26,4 




Comparative Example 4-1 


15.4 ±6.6 




Comparative Example 4-2 


56,3 ±14.6 


25 


Exampla 4 


98.2 ±30.6 




Comparative Example 5 


39.5 ±8.7 




Example 5 


65^ ±16.3 


30 


Comparative Example 6 


83.0 ±26.2 




Example $ 


141 .4 ±46.0 




Comparative Example 7 


7.8 ±2.1 




Example 7 


16.6 ±1.8 


39 


Comparative Example 6 


15 J ±1.6 




Example B 


222 ±6.3 




Comparative Example 9 


02.2 ±8.5 


40 


Example 9 


80.8 ±19.0 




Comparative Example 10 


29.1 ± 5.6 




Example 10 


81.0 ±21. 8 




Comparative Example 11 


66.8 ±33.1 


45 


Example 11 


112.4 ±37.6 




Comparative Example 12 


75.9 ±22.3 




Example 12 


101.6 ±21 .8 


50 


Comparative Example 13 


9.7 ±2.2 




Example 13 


18.3 ±4.1 




Comparative Example 14 


26.2 ±3.1 




Example 14 


• 43.9 ±16.7 


SB 


Comparative Example 15 


20.8 ±8.3 




Example 15 


35.7±11-2 
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[Table 1] (contihued) 



5 



Transdermal permeation of hydrophiiic or salt-form drugs through guinea pig skin 


Patch No. 


Cumulative Permeated Amount for 24 hours (ng/cfn 2 ) 


Comparative Example 16 


15.7 ±4.2 


Example 16 


34.3 ±7.7 



Experimental Example 2: Teat of drug stability within patch 

[0086] The prepared patch was put into aluminum pack, filled with nitrogen gas, sealed and stored at 4Q B C, relative 
humidity 75% oven. At a predetermined time, it was opened] drug was extracted and the residual amount of drug was 
determined by HPLC. The test result Is represented In Table 2, 



liable 2] 



25 



90 



Drug stability within patch 


Patch No 


Residual amount (%) 


1 month 


2 month 


3 month 


6 month 


Comparative Example 4-1 


95.3 


92.8 


90.2 


75.7 


Comparative Example 4-2 


97.8 


95.9 


92.8 


91.0 


Example 4 


90.6 


102.3 


99.3 


99.5 


Comparative Example 7 


94.3 


$9.1 


B6.7 


82.3 


Example 7 


99.1 


96.8 


94.1 


92.5 


Comparative Example 11 


93.0 


85.5 


80.4 


88.0 


Example 11 


100.9 


94.3 


92.1 


90.3 



Experimental Example 3: Drug release test 

[0087] Drug release test on the prepared patch was conducted according to paddle over dlektest method for trensder- 

35 ma! delivery systems described in DRUG RELEASE or US Pharmacopoeia 24* b ed. 

[0086] As release solution, depending on the kind of drug, distilled water or adequate buffer solution 500 ml was 
addedto release testvessel, and temperature was maintained flt32.Oi0.6'C I paddle speedwas maintained at 100rpm. 
[0069] After the start, aliquot of 1 ml was taken by interval of 1 hr, 4hr or 24hr and the amount of drug released was 
determined by HPLC. Whenever aliquot was taken, same amount of buffer solution warmed to 32.0 ±0.5°C was refilled. 

40 The result is illustrated In Fig 1 . By the same method, the patches prepared in Example B and Comparative Example 
8 were tested and the result Is Plustrated irr Fig 2. 

[0090] As can be seen in Table 1 and Figs, 1 and 2, transdermal permeation rate and release rate of salt-form drug 
was confirmed to be higher in the Example according to the present Invention compared to Comparative Example. 
[0091] As can be eeen in Table 2, drug stability In Examples 4, 7 and 11 according to ihe present invention was 
^ superior to those In Comparative Examples 4-1 , 4-2, 7 and 11 » 

[0092] Tne transdermal preparation or the present Invemlo n as explained above can contain effective concentration 
of hydrophiiic or salt-form drug, accomplishes superior transdermal permeation and drug stability within preparation, 
by using the acrylic adhesive having polyethylene oxide) or polyethylene oxide) monomethyl ether as a side chain. 

so 

Claims 

1. A transdermal preparation comprising drug to be delivered through skin and adhesive, which is characterized In 
that the said drug is hydrophiiic or salt form end the said adhesive has pofy(othylsne oxide) or poly{elhylene oxide) 
monomethyl ether at side chain. 

2. The transdermal preparation according to Claim 1 , wherein one or more components selected from a group con- 
sisting of eolubilizer and skin permeation enhancer are further comprised. 
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3. The transdermal preparation according to Claim 1 or 2, wherein tho content of the said drug Is In a range of 1-50% 
by werght based on the total weight of the adhesive layer. 

4. The transdermal preparation according to Claim ^ or 2, wherein the molecular weight of the said polyethylene 
oxide) or polyethylene oxide) monomothyl ether is in a range of 1 00-30000, and the content thereof Is In a ranqe 
of 0.01 -50% by weight based on the totaJ weight of polymeric adhesive. 

5. The transdermal preparation according to Claim 4, wherein the molecular weight of the said polyethylene oxide) 
or polyethylene oxide) monomethyl ether is in a range of 400-5000, and the content thereof is in a range of 0.05-30 
% by weight based on the total weight of polymeric adhesive. 

6. The transdermal preparation according to Claim 1 or 2, wherein the said drug is selected from a group consisting 
of sodium, potassium and diethylammonium salts of diclofenac, amfenac, aceclofenac and afelofenac; ketorolac 
tromethamlne; hydrochlohde, phosphate and roethanesutfonate salts of eperlsono and toJperisone; oxyputynin 
chloride; hydrochloride, hydrobromate, fumarate, succinate and tartrate salts of diphenhydramine, kstotlfen, dox- 
ylamine, promethazine and trlmeprazlne; hydrochloride and sulfate salts D f tufobuterol, cienbuterol] procaterol and 
terbutaline; acetate, succinate, valerate and disodium phospate salts of hydrocortisone, dexamethasone and bet- 
amethasone; hydrochloride salts of ondansetron, granlsetron and remoselron. 

7. The transdermal preparation according to Claim 2, wherein the solubillzer la at least one component selected from 
a group consisting of ethanel, isopropanol, poly(ethylene glycol), ethoxydlglycol, distilled water, propylene glycol, 
glycerin and dlmethylsulfoxlde, and the content is in a range of 0.6-50% by weight based on adhesive layer, 

6. The transdeimal preparation according to Claim 2, wherein the skin permeation enhancer Is at least one component 
selected from a group consisting of higher fatty acids; higher alcohols; higher fatty acid eeters; fatty add esters; 
fatty acid ethers of polyethylene glycol); fatty acid esters of polyethylene Stycol); fatty acid ethers of propylene 
glycol; fatty acid esters of propylene glycol; eorbhan fatty acid esters; polyethylene glycol) soibitan fatty acfd 
asters; terpenes; sulfoxides; pyrrolidones; amides; and N-hydroxy methyl lactate, sorbitol, urea, squalene, olive 
oil, mineral oil and its derivative, and the content Id in a range of 0-5-50% by weight based on the adhesive layer. 



9. The transdermal preparation according to Claim 8, wherein the skin permeation enhancer Is at least one component 
selected from a group consisting of lauric acid, oleic acid, lauryl alcohol, oleyl alcohol, glycerol monolaurete, glyc- 
erol mDnooleate, polyoxyethyiene(2) lauryl ether, polyoxyethylene(2) olcyl ether, propylene glycol monola'urate, 
propylene glycol monooleate, sorbitan monolaurate, sorbitan monooleate, lauryl dlethanolamide, N-methyl-2-pyr- 

35 rolldone and isopropyl myrlstate. 

10. The transdermal preparation according to Claims 7 to 9, wherein the each content of the said solubillzer and said 
skin permeation enhancer is In range of 1-30% by weight based on the adhesive layer. 



45 



80 



55 



13 

PAGE 17/18 * RCVD AT 7/7/2009 6:11:17 PM [Eastern Daylight Time] * SVR:llSPTO-ff XRF-6/10 * DNIS:2738300 * CSID: 1 DURATION (mm-ss):05'32 



JUL. 7.2009 3:14PM FOLEY 8587926773 NO. 8957 P. 18/18" 

EP1 163 802 A2 



Fig.l 
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Fig. 2 
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